Interaction of heliquinomycin with single-stranded DNA inhibits MCM4/6/7 helicase.
The antibiotic heliquinomycin inhibited cellular DNA replication at IC(50) of 2.5 µM without affecting level of chromatin-bound MCM4 and without activating the DNA replication stress checkpoint system, suggesting that heliquinomycin perturbs DNA replication mainly by inhibiting the activity of replicative DNA helicase that unwinds DNA duplex at replication forks. Among the DNA helicases involved in DNA replication, DNA helicase B was inhibited by heliquinomycin at IC(50) of 4.3 µM and RECQL4 helicase at IC(50) of 14 µM; these values are higher than that of MCM4/6/7 helicase (2.5 µM). These results suggest that heliquinomycin mainly targets actions of the replicative DNA helicases. Gel-retardation experiment indicates that heliquinomycin binds to single-stranded DNA. The single-stranded DNA-binding ability of MCM4/6/7 was affected in the presence of heliquinomycin. The data suggest that heliquinomycin inhibits the DNA helicase activity of MCM4/6/7 complex by stabilizing its interaction with single-stranded DNA.